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Abstract; The behaviors of mercury in atmosphere play a significant role in global mercury bio-
geochemical cycling, while anthropogenic activities, such as fossil fuel combustion, cement pro-
duction, chlorine-alkali cell manufacturing, and iron-steel processing have been the main sources
of atmospheric mercury. Under definite conditions, the atmospheric mercury can be dry- or wet-
deposited , giving greater effects on certain local environments (receptors). For example, signifi-
cant spatial mercury deposition gradients are observed in urban and industrial areas, and larger
amount of mercury deposition appears nearby the anthropogenic sources. Therefore, using a
multi-element tracer approach to analyze the sources of atmospheric mercury becomes a main field
in atmospheric mercury study. This paper described the development of receptor models for the
source analysis of pollutants, and summarized the achievements of the application of source-re-
ceptor models in atmospheric mercury study. The establishment and application of source-recep-
tor models in analyzing the atmospheric mercury in China were proposed.

Key words: atmospheric mercury; emission sources; source analysis; receptor model.

KAHFAREH VL 3 MIESAE R FRESK
(Hg") TG PEARASR (RGM) FIBURLZAS K (Hg(p)) ,
Horp He® BA RSRS8O 09 & B e )4
ik 0.5 ~2 4F RERE R AT KB R4, RGM
Heg (p) 43l HL A5 AR 5 10 7K 375 1 R0 55t T o B e 7, 1A
IEAE KA H JE B A RIAR S, 5 FU0R% ( Schroeder &
Munthe,1998) , 583 B, KAGRTIRE LB A9 X
SRR 3T AN Tl X AR 58 10 2 (a4 B BE 42, HETi
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R I Y oA TR 2 ) 0 1 5, PR) I DR AR T R T
— JR I B ——3Z K (receptor) , 43 7= A2 AR K B i
(Landis et al. ,2004) , (% 8 Ji2RKoK 459 [ br
U RAGRH % AN, F D BREE 52 AR i WF 5
TFRER AR IR AT TAE | B AR R RARIFE —
NEEG ( Lindberg et al. ,2007) , HHT, I8 E#
AR 4 BKOK HE L & i 2 1Y B K Z — (Streets et
al. ,2005 ; Pacyna et al. ,2006) , 1R 2 3% 7 Hb [X AN [F]
FRFERYSZ BIRARTG B U7 S HARSE RR I 588
SeIt e T RAURIEMEAT )58 TAE ( Dvonch et al.
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1998 ,1999 ; Graney et al. ,2004 ; Manolopoulos et al. ,
2007) , FRE7E KRB A & i FRAE B R B IR 77
T T R A 9E (8 55 45, 1996 ; 11 387 ik 55
2004 ; FAR S, 2004 5 T 5 B 45, 2005 ; T D455,
2006 ; K5 ,2007 5 A< 7 PR 5, 2007 5 J1 AT 55,2008 5 Fu
et al. ,2008,2009) , 8 H 7 0 T KSR 1 5 i A F
FEMIRBLZ . KRARIIRIFRZ | M KRR A48
A R RIS ASOR 1 i, AR 22 T i K
HOR AR, TR 75 B 22 T3 45 TR S U X 34 45
ZARI BT . KRB AT-S2 BB BT, A
ASCRT AT 35 DX 3R AR 14 A 5 B 45 U5 ) B ik
{EL, 38 7] LA 7 XIS R I TR RRAIE X i o 45 76
KAKTG Y HEOE SR i 5 YL I B R AR AL ) 2
WA A S k2 [ N AT 32 (R AR AR R AOKR
TEARHT T RIS, 0T T KRR - 32 AR R
{14 o7 FHT PR B AR 1 B SR | D30 A 3 I O JRe 1% i
MRFSE TAEIR S |

1 KSRIEREH

VS ARATT O vk FEER TP R B 8, — 2 DA
15 G PRGN G2 1 P FUR A ( diffusion model ) 5 73
— TR LAY G DA 6 G2 0 52 AR AR A (receptor
model ) (Henry et al. ,1984; Gordon, 1988) , F&F 9§~
BIORBERL R T Ry R, 56 1 H AR SE R M 20 g
70 AEAETTUG 1 HRBOIR 3% B Sz R AT R UL
PRI AT TS BIAR PR & e | B S 32 AR R AE S
B IRIE RS0, 1553  RABURLY TEHLAL ) |
T YL AE AR 0 (B AESE 1995 5 Schauer
et al. ,1996 ; Marcazzan et al. ,2003 ; % 2 1E%5 2006 ;
SRS, 2007 ) o 52T FE 52 BT G IR il 1)
— R Y FREE A 5T, AR AUORE R B 45

SEARAGEAY 3l 2 308 2o ) - HE IR R B2 AR i ) )
PREAFARAE 58 PR I X 32 A TR 04 15 G IR S I
XF SRR TTRRAE (345 o SZAREELE IR T 0T 5
HETCIER 2 A SR, AR T-HEBCIR B HE R 21
G WIBSEE AN B T5 e S k18 T
TR I 3 Y RE , AR R TRz B N
H ( Gordon, 1988 ; Imamoglu & Christensen 2002 ; Wat-
son et al. ,2002 ;Fraser et al. ,2003)

KA R R R - ZALHE AR AR, A
SRUR (AN : T3 2 T A BRI . F AR K AR SR A )
R ZEMEAE R M5 3045 ) 2R Hg® ( Stein
et al. ,1996) . N U (N MRABE AT BRRHIRBE K

Perz = AmE AR A Jm i MR S I A ) HE
KAETLLE 3 ML (Hg:53% .RGM:37% . Hg
(p):10% ) , 2y i 2B RHEICE 1) 30% ~50% ( Pa-
cyna & Pacyna,2002 ;Pacyna et al. ,2006 ;Wu et al. ,
2006) o AN Ak AN FEDE A B RA0KR , HaE B A
A REAN ], RAGRIE AT -2 AR AL T 5 0 12k )
AT 0 B A b 3 M PR A2 AR (A R
KLy I SRTTRE RS ) 1R 25 70 A 7 i RRAE 1Y
[ iy, SRR B2 A4 v B8 B THUAS ] HE i U5 ) e A L R A
FURRECRHE, BVRFIE TG R R H B EUCER X L
AR, IR 5 0 2 AR Y KRR R, FRAETC R
WIARIRTC R, 7675 e 5 HE R & B 2 gy
(>1% ) , BERAEHR IR & A FRAE, JF H AT # i e
HSAEAN TR AN R B HE R, HEC RRIE TR TR
HEBICRM EREAR (K1),

2 REKRBRBHZEEIENR

ZARRETIN 20 g 70 4ECHBLES 25 T
UL 40 FE R, HETIARSE ik 2200 Bk
YRE LA BB SRR B Uk
RPN Bt JEAR R ERE S TE A LA RHIE
e FB R I HE R ) 73 o A2EGE TSR B i H
I, KBS RISy i, G A2 o R
i (CMB) (K0 Hridi (FA) | IEASH B A 47 fig
2 (PMF) | FE RS 30T (PCA) BTN T4 (EF) |
LItk B2 (MLR ) #%5 F- 82 15 2% (PPR) |
FLAERLIE (RS) T L2 (GA) DLIIR & ik
& BT, BT RARIERAT 2 AR R 2

F1 AEEBBFEBRERHAMASETE
Tab.1 Different sources and the trace metals
PERCIE FRETCE 27 3Lk

i V. Ni La/Ce=1-2

Gordon, 1988 ; Pacyna & Pacyna,
2001 ;Querol et al. ,2002

RIHE As Sb Mo Pacyna & Pacyna,2002
ik Mg.Ti Mn.La/Ce=0.5 Nriagu,1989
B4 As.Zn Ni, Cu, Cd, Pacyna & Pacyna,2001 ; Querol et

Pb al. ,2002
B 3% Pb .Sb Dvonch et al. , 1999 ; Christensen
et al. ,2001
e Ti.Rb,(Mn) Querol et al. , 2002 ; Limbeck et
al. 2008

g Mg.Sr.Cl,Na
Wik Fe Mn
i} 7n.Cu.Cd .Pb Ba

Nriagu, 1989 ; Querol et al. ,2002
Querol et al. ,2002

Sternbeck et al. ,2002; Lough et
al. ,2005

CMB ,PMF MLR ,CMAQ ,Unmix %,
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2.1 ke Pk (CMB)

b2 oA 2 S [ EPA HEREN H T KK
WKL) | 2 45 R A WL 46535 G i 1) ok 15 B L o7 ik
RSN IR Z — ARG & EF] CMB 8.0,
CMB AR 35 e <7 1 LB 3l 2k g b 2 B A
TR DTER A BT 2 G, A 1 25 AR X 15 e ) h 45 T R
(R RE TRk, CMB R R 2l — 4 2 M 7 R )
(1), B B FP b 27 T0 28 19 A2 R Uk 18 45 VR AL 435 1Y
TR O i (A AR o1 Bk vk B (E R AR MR, CMB
BRAIFE T DU RS . 1) X352 32 R W o STk i 45
TR (§) 52) 25 WIS HE L 75 e P Ak 24 4
AU 225153 ) £ TR S HERC TS YL P 19 Ah 2 41
FHXSRRE , A2 4 4 Z [ JC B 0 5 5 4 ) 25 2 5 HE
TS G Z RIS AH B AE A5 i A v i AR
FERT LAZIE RT3 5) T 15 Y U R 73 26 Pk T G
6) V5 PR AN AR T 3055 T A 22 43 A 257 ) It 1Y)
ANt e BE SR REMLAY A A IES A, FET UL R
W TESZ R IS A S ) o v 2 il J2 B — TR 26 m ik
(E R APE IR, Feak =R .

C =Y mX, +aq,

. €, AR 2 AR SEO 5 e i VR
m, KA HITS YL IR TTRRR s, Sk B IG5 e
SO o, MR ZE

CMB B SR A ik £ B A R B e R ik
INEL e/ 3R W8 [ A A d5e /N — 3632 R o des s
T 253k MG ML A0 2o N R E
A, Hh iR R B A ROy 25 5
2, WBE T SR T AT A2 (A Ak Wy I S0 R iR 2
FIVLERA S DR B33 ) 1) A3 AT iR 25, 2 (A i) T 3%
W AR 5 1B 2 22 19 °F-J5 Fil i /I ( Gordon , 1988
BB SE 1995 ; FIMASAIARIH 2002) .

I i3 o VA A R SRR 1) DR i AT
F BB 7R RAR M AT H d A R AT
SEIRF A5 M KA TR ) (1) 2 B2 51wk U 2R A —
EMZES ., T CBM LA T IR AT I, BEoR 4%
DX LA W IR oy AN A2 R o, 9 R R B, R
VT T AN b DX HE TR B i, TR K, AR M
o CMB ILTEZ R R, AT 45 5 5 S0 B i
P, (EXTHERCIE 0 57 A o 4 1 ik 3 ) 2SR AR
ME E (T BERIEKIC T 2007 ; 4785 FIAETE ,2007) .
2.2 HERERToTE

BT 81 ( PMF) J& /1 Paatero £ Tap-
per £ 1993 4R Y, B Jo M AL A & 75 G4 9
A2 3 P R 22 | 9K 5 T8 i de /N e SR 1 E A
TS G0 25 YL Ttk IR, e RAR S
Yo B R S A T L TR ) BT R TR AR B A 43
Pk (PMF) RYFEAR TN BE, PMF A58 HLA AN 5 20
RS0, o R AR, AT DU B R bR
W 22 R AT AL SO0 . PMF R X O nxm FH
W n REAEL, m A o B H IR 4 X AT LAY
il X=GF+E, HH G R nxp B, F A pxm
MR, p o ELH IR EE , E R 5 BUR
E XL

P
€ =Xy — ;gilffkj

=1
(i=1,n; j=1,ms h=1,p)

Q<E>=ii(i)2

s, X bRENR 22, 2R %R G R F T
R AR AE , i BARR A Q BT A B EEE, X
FERTLIBfAE 1 G R F, SEH NN G RIRRIEAT , F
TG YR A IR L

PMF 7575 1 55 R ABURL 9 14 U i B 7 T 45 3]
T2, FLR FH R 508 iR AR Sk PMF 3.0, PMF
HERRR Y AT 43 = R R L 1) MR A W I 5 A 7
B2 W ] PMF A BRECHE , L2 — &0 110 A 7
MIRRHR T %8 53) BT 25 . PMF 3.0 AR R an
T B, 76 2 HE Windows 95 5% B /25 A 14 B G |
% PMF 3. 0 844, #E A PMF 3.0 L7 FH AL, 5 A
FFE IS ixt,. esv,. xls) BB ASCH:, KRG
FERAL IS A THTO i A B A THI 20 A0 21 . 1) B AKX
(LSBT < S0 AT SR A 500 0 o 3R o 10 576 M5 2) TR
JE BT BT 4515 Y ik JE 22 (BT AH DG, )
A 575 G W ) SR DR BT G IR A A 2K 5 3 ) vk B e (1]
FEN 43T 2 S AT LA i IsF () o 8 5 0 A ), e
Je I A AR A AR S Y R IR 2 A
15 YL 5 1Y BTk >R ( Norris et al. ,2008) .

Keeler %5 (2006 ) i i3 F PMF 74 X 3¢ [ 4% 22
IR IR AT R AR IR A AT I 5, e T R
SORA BTER I 6 PRSI . B4k Ak A R RHIR
B KA RIS B AR Tk, H A R SRR IO K
SR TTERFIRE] 73% , AR 7= Al 7=l i K<
KIGTTER R N 6% F1 2% . KT (2002) FH
TESE [ R 5 43 A B XF 2000 4F b 5T K 4 kL 1
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(PM, ) H9 F R IEHEAT T T, 0 2 T 5200 K<
PM, 4K F R T 4720 SR AR BT bE L — Ik
U5 AL HE A 6 28 F2i5 YLl IFAh3 T3
XF RS o7 & Wk B2 i BTk, T DG4 (2008)
XoF A6 5T T RSB Hh 4 22 1 05 RSk A 7 T A R R
O3 G0 BT R PRI A 2R Y DTRR R )
40% 54 T0 E I BTHRE N 19.37% ~29.45% ; 4 %
FH TR | ot JOR R U ) AR G BTR I R, R4
VRIS 30 42 1% T BRAH A S L 3l 42 e R ot
101 2%/ - £ 4 S R 7 VI S0 s e VA oS e A Cl D= E
BN G R HA 3,
2.3 Unmix

Unmix {E N ZI0Z AR B 0 o7 iz —,
FEARPATE L EE A UL . Unmix fife—R
GRS B EiH 2 — 405 P A A TE SRR
BEATE IR I ST W AP G
HHEE O, e — AR A W) [ E B 0 22 7052 IR s
A 2 AN TR B I, Unmix & X3 — [A] R 152
B A2 el AR 3 e — %

(BRBE— LB A M LA, DU 33K 4 )
{ELRT M 45t =5 18] o34 B 3R B R B
RERFEIH N B Rk B2 X TH N A TR 5L
Pt BAEAS E R N-1 4k, XA RS, #A —
SERHE 0 TR IR A A7 7E 5 L AR P8 5Tk ) 3%
W FTIE A S . Unmix A9 T AF R FE g2 0 5] %
B 5, ISR R S I — P, S
MR AR A — A3, B, 2 n=3 B /T — 2%
2, BAIBRE T XIS TR R, fEA N
AR, N=1 ST SE 8 ST — A, XA A
HA—TTHRIR, B — s 25 N IR TR G 1A
PR IERE T N AV Ay, g mT DL SR Y
i TR H

Unmix A4 0 FH 40T . 78 Windows (2000, XP,
Vista) 240 F %45 EPA Unmix 6. 0 804, i A A
T, S A B s SO (SR KL L e, L dat, L csy,
cexl,) o HE TR B AN, A5 B0 B
B VR BE AT 34 48 X O 25 FVBR A O 22, P 5K
PEA R TRESIER 5 B, 25 =343 : Unmix #1458
T B Y B K 22 RT3 At 3 ~ 5 Fhis )
PRAREAY RSB JEA T8 TE . 3 T Y b 26 3t
B TR DTERE A TS PR AN E A4 IR 4R
HATATIAE R o 55 =8B 0) IR UERE A AE R . B I i
R RETBCIR B DTER A 75 Gy 180 o3 A L LA S A Y

RIS E M, e 45 2R (Norris er al. ,2007)

Keeler 25 (2006 ) F Unmix %} 38 B 43k 2 4% M 1Y
MRUTREHEATIR AT IS, R BT 6 DX KAUKRA 1
TR BT Wl 7l BB VR Tl R Tl AR
DL S 5e A AR A 3 AN BETIOIR 1 SR L
B MR (69% ) . B BE be (12% ) B Tl
(12% ) . 5 PMF I RYBIFFE A RARML X RAK TTik
BERIIBEIE N IRIE (73% ) V= (6% ) F
P (2% ) o
2.4 FERUpIHTE/ oA

F R A/ BRI 43 B i (principal components
analysis , PCA/factor analysis,FA) &Z o4t it
0 EELH AR, HoAZ O i TR 2 1 AR T
XG2S H AL D A B LA AN HH G Y 72
It I HESRIX S AH Y 255 728 i AR A% S i 28
PR ALY RIS 15 B, LAORUE 53 B 45 S 00 i 7k
TG 3/ TR T A 12 2 DARH ST B B Bl Oy 22
Wit X s e i R T ARV LR G S AL, K
FA T R

D= C x R

(mxr)  (mxn)  (axr)
XD S HT m AR O e AN UL 25 SR 4 A
FIRELRE 5 C Sy PR 7~ 8 R , R o33 5 R S A
TAFIPHERE 2R 15 YL IR A TTRR A, eI A v iz
R Ik, 5 2 LA ILAMERE - 1) 15 G4 ko 1%
TE NI B 52 145X B B9 A 0 25 7845 2) A5
Py e 1) A2 A 5 W BE LG ] 53 ) TR 45 18 N B s 4 )
S T TR RN R 4 TR B S R 5T
BRAARLNETC I 55) BT A R A i 1 2 22 LA AR )
VRRYSENE LW BT 485 2R 1 T BOA D SE 8 coef-
ficient of determination,COD) 77 2% 2T 5T#k ( cumu-
lative percent variance ) Fil Exner J5 #2, fi# #7485 F
A5 A RO AN YL COD B T
1,75 22 23 STHUBE I T 100% , Exner 75 72 {1
AN, — M RE B IO 22 RITSTERR T 85% BYIA 7
Ha . fem MR 5200 Y T5 Gy PR o3, JE it 28
logQ® M 1555 | F43Hr/ AT 43 A B LA &
BT R AR S AL A U5

logQ’® = 21 logQ’ %

ijm

X, €, WA TN, C,, A SHMME . logQ® Hj
U8 m TS5 Wy TN AE 55 SEIAE A F 2R 022 1
T3 A8 )N | U BH TIN5 e P52 A 5 S 5 G I
R FE T ( Kumm & Bakac, 2001 ; Pekey et al. |
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2004) , AT 5E , FH PCA 328 5 4 28 R, 43 1)

Dvonch %5 (1999) # PCA ¥ 3 J] T 5% [ 7 b &
IR KSR TRAEMT | a1 X HB U B9, 1870 [
IKH 73% +6% W RSTRI F b A R BEHOIR , 437 3%
BERRXT KAR I BTkR IR E T 56. 7% +7. 0% , i f1
THBREEX K AR TTHRFE N 14. 4% +4. 8% , Lynam
1 Keeler(2006) 1 PCA 2 X 3 [ % B MK F5 1
X AR SORIEAT IR BT, 45 S s etk E %
SERHL B 42 R SHE U 24 b K SOR 0 2R, H
T 2R R B RTE R R s i R A
2.5 ZongAEmIHk

Z I M 195 35 (multivariate linear regression,
MLR) XFRRERTC R, ATFESEA T4 R g
VR Ak 2 o3 B & B, N TRI D RE IR A R 16 4 R
AR A 26 5T 2 S A R i 22 AR K
X4 T2 ph i — R HE O HE 0 P Rl R R T
. D2 AT Y Yk B AT AR R OT R
R BE R AT Z2 o0 T, kAT LAAS 2175 Ye Wik 5 4%
TRERTCE VR (1 R H R, R R AR R T R
I HE R IE T 32 A iz R R Y DUk . 7R TS e T i
v — AN Al ST ol FH 22 e 2 (] 0 i i 2 A H At
J7 45 A8 (40 APCS/MLR FA/MLR . PCA/MLR
285 DLBRAD S 5 25 1 BB ( Kleinman et al. 1980
Thurston & Spengler,1985 ; Morandi et al. ,1987 ; X1 £
R4 ,2004)

BRI R R R Bl A A, i,
ZItorpr B HEBOE R R A T
e K IR HE ORI RE” B AR, 32 B4 4 vl LA
PUBIIEZE S, 22 028 2 1] )3 n] LU0 G 40 P 3R
I, 2050 B Sk 2% B A A SS &, PCA 5 ML-
RA HE5 G kR, 7 SEBR i i A o 3RS T 4%
HIZE S Graney 55 (2004 ) F PCA-MLR 3%} 3¢ [F
R 2 BLIR M AN [R) 32 A8 (0 IS ) R A7 T fige A A
T, AR IR 93% I R ARIURL A5 SR AT DL AR B R ik
Ui, Horp 809% A K AWREZS R SR 24 i A A T HE
T 2B T B R B 1) BT 56% +7% 5 438 16 1
TURRFEN 14% £5% ;35 J Y7 B 35 88 e BT kR hy
11% +1% , Chio 55 (2004 ) 7 &5 V5 X A [7] 25 Aot i
ZAFF ) PMI0 647 T RAEAT, T PCA @A 6
P EZIR R EHER Bl IR A R
e VIR S H CMB 32 H T 33X 6 1) BTk
2, Simeonov 55 (2003 ) %I 78 [ HE 4l X 119 62 4~ 1
FEMY Cu Cr Fe Mn Ni Zn Pb 555 4 J& 2 2 1Y i

PRI AIT R A R R IG R KA M kG
Hr,9RJ5 H1 APCS THRH X 4 U045 46 s B9 5T
BRE. LA BRI 6 1 25 3 R R AR IR,
BRUIHBZS T A RO A SRR 4878 T SRS
IR ULREREAE | S >4 R AT 08 i R BEOR oK
TR L TR

3 REXSKREBTHRERE

] O R AR AT 7 T PRI T AR A g
W, AR IIIITSE N 25 2 B4 TP XD IE 2485 5 SRR AE
K REROR T

F 2445 (2007 ) 78 2003 4% 8 P AL A% X Y
RARMAT THEZE 1 AFER R, 45 58 WoR AU K=
SR 23 (] 437 3215 G5 N R KR ] (52
U X KRR A E N 3.5~10.7 ng - m™ | ZiRE
FNFEAK 5200 F AR 5 R BHBE R SR & i ik 23.3
~173 ng - m™, &S {E 536 B A U] WA 78 R -AR b A%
Jry, FEZ N NIEFZ R, BRI S (2005 ) 38 i % T
VT RS A [ R4 R 25 7R (A IR 25 43 A REAE A BT
9%, RIS A Ok 25 7R 32 BAR TR e 4 Uk 4 (<8
) 5 1720 RURE ) s MoK BT o b E R 4l R HETS
T R AR X M R AROR BT Y YR, 2004—
2006 4, K5 4H (2007 ) LL 5% BH T S 1], 76 AS [R] 2 BE X
JEFFRAKG Y 5T, S I 5838 T KA AT
TEARIIRE G M7, I BN B R T XF
KA PR R (TPM) R FSASK(GEM) I
PEREK (RCM) [R5 &, BFFEER I . 5t P T
DX RE T GEM RGM [ TPM Y53k B 43 1) 35 5]
9.11 ng - m™ 132.4 pg - mF11.02 ng - m™, B3
T IRIX AR 5 2% (0, JF HA&FIE SRk
FE B4 A1 44 4 s Tl X > g B XS Rl X > 3 B [ >
XFRRIX, [A] s, KA (2007 ) i 1 H] HR-TEM (3 &
BHICE N C A Cu) XFCEE TR TR 4 75 PN "
W RATIRL Y () H T R AN BOE SRR AT 43
B, 8 PRI TPM R IR, BF5E R I, 45 RAE s A
2 TPM Y B IEARA R AR D BE X 343 3 A
BBIE R KA R AR SE B IR, Feng
45(2003,2004 ) BT R B, BEPHTT A RS
SRR BE i RR BRI R ORI 2k IR

X g oz il X, £+ 27 (2008 ) 7 74 R 51 1
L RAARE 3 X R AR (TGM  RGM  TPM) #4717
3 2 42005 4F 5 H—2007 4E 5 A ) B A 23
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PRI RGN, I TCM 29k BE ik 5] (3. 94 =
1.16) ng - m™ , & FRRUN A SE [F) 28 Hb X ) KA
SRR | [ IR HAT I 2 Y B 25 0 A REAE 5 i XY
A RRFEEZ NN, DT L b AR
DU | 245 ) Rl e # 2 me  ) B RS # 2 o 1
Lyt DR A IR S AR 2205 YL T A R K i
AE T T Bl Y S8 B R A S A M X R RUOK Y R
o S35 R R RERK AILARRAESRGEBE
G2 B T —E M RARTE G, HE Wiz X8 1) K A0KR
VIR N R BT SR W 52 ], I AR 24 2= {6 3 3
BRI N TR B B8 A 12 M IX = B2 ) T B2 A RARR K
TR (147 ,2008)

FEZE BRI HER KE, A G 3l 1ok HE
RO AE T ARRRERKRARTG S, B, #F—
AT T AR 28 KAOR M) F BRI it
R A BRI BRI A2 AR 19 SRR AL, B AT RS
RIIEFFEATIE ST R PRI i Aok 1 5 AT A 5
FEAN TAEC GBS T — S R0 A G iR, 5 3%
] R ASRM AT B AS T 1, DA R U A A 32 AR A
RUFE ARG J R A 2 [ A 20 56 3 o7 e o A FK I R AiF
() R ASORHE RO B A 3 540 g, O o7 R ) IX oK
SOREIRNT-Z RRIRL . SO FR VA RS 5 e 5
Tl R AORHRRCR 3 i RS o e B S S,

% 0k

BB, 2R 3H, NS, 1995, SZRBETE RS Bk IR
AT R N R Ak R, R E R EERR 2, 15(4) . 252
257.

g7 Hie, BRI, 2007. V540 R R T R B R kL Ak
TARHE, 15(3) : 60-64.

TR, 2R BIAR, 2. 2004, Az i by S B B K
EORMEZORIE. Bk, 49(23) : 2475-2479.
7245, 2008, BTG L H X RS H R RIS A TR B 5 A FLAE I
AR (LA s0) . St RS B IR L

ST,

& W, M TR 2007, KSR IR A BT 32 AR AL N AT
FEIR TR, T EFREEIEI, 23(1) . 38-42.

XUEETN , fiafadt, WA Ee. 2004. R fE IR BE 25 5 0h K
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WA RS, B L. 2006. KASITUR 4R R RO 45
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KT, EEL TR, %2002, JLRTH RS AR T
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AR, T, TS, S 2004, SR BH T /N TR A
TR PSR TR 25 R B, FREE R 2RFST, 17(2) : 74—
76.

T, EEak, A 2008, KUK KRSAA MR
TREMETARIEMR. RER2E, 29(2) : 296-299.

. 2008, FHAE K AL IX KPR RIE S RE & &
I3 A Be PR R (2R S0) . SR . TR E R B

AT

FET, FEAE, RO 1996 ERKSORYIAL A, &
PORBERI:, 18(4) : 58-61.

EPE, gk R, BB, S 2007, FRTTLES X KSR
2 A8 AT 5T, VAR R 224, 29(3) : 125-129.
EE, WER, LA, GF. 2006, KR AR JEAT

FUiLIE. MRS, 34(2) : 1-11.

EIZAS, A 3H. 2002, RSIIORL ) IR A AT £ R B 5T R
WG AR 514, 3(8) - 8-12.

ErH, KR, 5K R, . 2005, FRTEAREDRLAR KU
R oA, BRI 24(1) : 72-75.

EIER, SKEAR, BPPE, . 2005, KA A FPRLAR 0K
BORTG YN 28 S AT RFAE. AR T2 4 ( 5 ARB
220, 31(4) ; 466-470.

FEDE, E#GE, Aded, 4. 2008, JLnimipgdLsE ks
TR 22 3R 0F SR IR AT BRI, 27 (2) . 245
250.

SRR, B, SJpAE. 2007, 885 Y MR RAT O ik &
N FHRFFEE . 3%, 39(2) : 190-195.

KA. 2007, Bt BHTT L3R IX RS HAS [ 285 0K B BIE S
(P2 (e 30) . SR op Rk B R =2 TS BT

RITEE, A5, B, 2007, T R AR 7 2 56 1L
DRI 6] 7 5 T3 A S5 i R . A= 25 24i, 27
(9): 3727-3737.

Chio CP, Cheng MT, Wang CF, et al. 2004. Source apportion-
ment to PM10 in different air quality conditions for Tai-
chung urban and coastal areas, Taiwan. Atmospheric envi-
ronment , 38 . 6893-6905.

Christensen TH, Kjeldsen P, Bjerg PL, et al. 2001. Biogeo-
chemistry of landfill leachate plumes. Applied Geochemis-
try, 16; 659-718.

Dvonch JT, Graney JR, Keeler GJ, et al. 1999. Use of elemen-
tal tracers to source apportion mercury in south Florida Pre-
cipitation. Environmental Science & Technology, 33. 4522
-4527

Dvonch JT, Graney JR, Marsik FJ, et al. 1998. An investiga-
tion of source-receptor relationships for mercury in south
Florida using event precipitation data. Science of the Total
Environment, 213 . 95-108.

Feng X, Shang L, Wang S, et al. 2004. Temporal variation of
total gaseous mercury in the air of Guiyang, China. Journal
of Geophysical Research, 109 D03303.1-D03303.9.

Feng X, Tang S, Shang L, et al. 2003. Total gaseous mercury
in the atmosphere of Guiyang, PR China. Science of the To-
tal Environment, 304. 61-72.

Fraser MP, Yue ZW, Buzcu B. 2003. Source apportionment of
fine particulate matter in Houston, T X, using organic mo-
lecular markers. Atmospheric Environment, 37. 2117 -
2123.

Fu X, Feng X, Wang S, et al. 2009. Temporal and spatial dis-
tributions of total gaseous mercury concentrations in ambi-
ent air in a mountainous area in southwestern China; Impli-
cations for industrial and domestic mercury emissions in re-
mote areas in China. Science of the Total Environment,
407 . 2306-2314.

Fu X, Feng X, Zhu W, et al. 2008. Total gaseous mercury
concentrations in ambient air in the eastern slope of Mt.
Gongga, South-Eastern fringe of the Tibetan plateau, Chi-
na. Atmospheric Environment, 42. 970-979.

Gordon GE. 1988. Receptor models. Environmental Science &



804

e 2% 4

Technology, 22 1132-1142.

Graney JR, Dvonch JT, Keeler GJ, et al. 2004. Use of multi-
element tracers to source apportion mercury in south Florida
aerosols. Atmospheric Environment, 38: 1715-1726.

Henry RC, Lewis CW, Hopke PK, et al. 1984. Review of re-
ceptor model fundamentals. Atmospheric Environment, 18
1507-1515.

Imamoglu I, Christensen ER. 2002. PCB sources, transforma-
tions, and contributions in recent Fox River, Wisconsin
sediments determined from receptor modeling. Water Re-
search, 36 3449-3462.

Keeler GJ, Landis MS, Norris GA, et al. 2006. Sources of
Mercury wet deposition in Eastern Ohio, USA. Environ-
mental Science & Technology, 40: 5874-5881.

Kleinman MT, Pasternack BS, Eisenbud M, et al. 1980. Iden-
tifying and estimating the relative importance of sources of
airborne particulates. Environmental Science & Technology,
14 62-65.

Kumrn MN, Bakac M. 2003. Factor analysis applied to distri-
bution of elements in western Turkey. Applied Radiation
and Isotopes, 55 721-729.

Landis MS, Keeler GJ, Stevens RK, et al. 2004. Divalent inor-
ganic reactive gaseous mercury emissions from a mercury
cell chlor-alkali plant and its impact on near-field atmos-
pheric dry deposition. Atmospheric Environment, 38 613—
622.

Limbeck A, Handler M, Puls C, et al. 2008. Impact of mineral
components and selected trace metals on ambient PM10
concentrations. Atmospheric Environment, 43. 530-538.

Lindberg S, Bullock R, Ebinghaus R, et al. 2007. A synthesis
of progress and uncertainties in attributing the sources of
mercury in deposition. Ambio, 36: 19-32.

Lough GC, Schauer JJ, Park JS, et al. 2005. Emissions of met-
als associated with motor vehicle roadways. Environmental
Science & Technology, 39 . 826-836.

Lynam MM, Keeler GJ. 2006. Source-receptor relationships for
atmospheric mercury in urban Detroit, Michigan. Atmos-
pheric Environment, 40 . 3144-3155.

Manolopoulos H, Snyder DC, Schauer JS, et al. 2007. Sources
of speciated atmospheric mercury at a residential neighbor-
hood impacted by industrial sources. Environmental Science
& Technology, 41 5626-5633.

Marcazzan GM, Ceriani M, Valli G, et al. 2003. Source appor-
tionment of PM10 and PM2. 5 in Milan (Italy) using recep-
tor modeling. Science of the Total Environment, 317, 137-
147.

Morandi MT, Daisey JM, Lioy PJ. 1987. Development of a
modified factor analysis/multiple regression model to appor-
tion suspended particulate matter in a complex urban air-
shed. Atmospheric Environment, 21, 1821-1831.

Norris G, Vedantham R, Henry RC, et al. 2007. EPA Unmix
6.0 Fundamentals & User Guide. U. S. Environmental
Protection Agency Office of Research and Development,
Washington.

Norris G, Vedantham R, Wade K, et al. 2008. EPA Positive
Matrix Factorization ( PMF) 3.0 Fundamentals & User

Guide. U. S. Environmental Protection Agency Office of
Research and Development, Washington.

Nriagu JO. 1989. A global assessment of natural sources of at-
mospheric trace metals. Nature, 338 . 47-49.

Pacyna EG, Pacyna JM, Steenhuisen F, et al. 2006. Global
anthropogenic mercury emission inventory for 2000. Atmos-
pheric Environment, 40 . 4048-4063.

Pacyna EG, Pacyna JM. 2002. Global emission of mercury from
anthropogenic sources in 1995. Water, Air, and Soil Pollu-
tion, 137 149-165.

Pacyna JM, Pacyna EG. 2001. An assessment of global and re-
gional emissions of trace metals to the atmosphere from an-
thropogenic sources worldwide. Environmental Review, 9.
269-298.

Pekey H, Karakas D, Bakoglu M, et al. 2004. Source appor-
tionment of trace metals in surface waters of a polluted
stream using multivariate statistical analyses. Marine Pollu-
tion Bulletin, 49 . 809-818.

Querol X, Alastuey A, Rosa J, et al. 2002. Source apportion-
ment analysis of atmospheric particulates in an industrial-
ized urban site in southwestern Spain. Atmospheric Environ-
ment, 36; 3113-3125.

Schauer JJ, Rogge WF, Hildemann LM, et al. 1996. Source
apportionment of airborne particulate matter using organic
compounds as tracers. Aimospheric Environment, 41, S241
-5259.

Schroeder WH, Munthe J. 1998. Atmospheric mercury-An o-
verview. Atmospheric Environment, 32. 809-822.

Simeonov V, Stratis JA, Samara C, et al. 2003. Assessment of
the surface water quality in Northern Greece. Water Re-
search, 37. 4119-4124.

Stein ED, Cohen Y, Winer AM. 1996. Environmental distribu-
tion and transformation of mercury compounds. Critical Re-
views in Environmental Science & Technology, 26 . 1-43.

Sternbeck J, Sjodin A, Andréasson K, et al. 2002. Metal emis-
sions from road and the influence of resuspension-Results
from two tunnel studies. Atmospheric Environment, 36 .
4735-4744.

Streets DG, Hao J, Wu Y, et al. 2005. Anthropogenic mercury
emissions in China. Atmospheric Environment, 39. 7789 -
7806.

Thurston GD, Spengler JD. 1985. A quantitative assessment of
source contributions to inhalable particulate matter pollution
in metropolitan Boston. Atmospheric Environment, 19: 9—
25.

Watson JG, Zhu T, Chow JC, et al. 2002. Receptor modeling
application framework for particle source apportionment.
Atmospheric Sciences, 49. 1093-1136.

Wu Y, Wang S, Streets DG, et al. 2006. Trends in anthropo-
genic mercury emissions in China from 1995 to 2003. Envi-
ronmental Science & Technology, 40 . 5312-5318.

fRERI X8, 20,1983 4R BB, FE B KR
A BRAL2EF5Y . E-mail ; liunagy@ 163. com
RiEHE WTE




